Objective: The objective of this randomized controlled trial study was to evaluate the education training in relation to lifestyle improvement in patients with type 2 diabetes through its influence in the levels of glycated hemoglobin (HbA1c), blood pressure, triglyceride, cholesterol levels, and body mass index (BMI).
better control of the glucose hemoglobin level. 13, 14 Randomized clinical trials have shown that improvement in glycemic control is associated with a reduction in cardiovascular complications, 15 while comprehensive intervention associated with cardiovascular risk factors can reduce mortality and morbidity in patients with diabetes. 16 The period after the diagnosis of diabetes is essential for its long-term management, as the patient has to assimilate an extremely large amount of information and skill. 17 
Methods

Design and study sample
The purpose of this randomized controlled trial study was to evaluate the education training in patients with type 2 diabetes in relation to lifestyle improvement through the influence of education in the levels of HbA1c, arterial pressure, triglyceride, cholesterol levels, and in body mass index (BMI). The training (four sessions) was conducted by trained nursing staff for 6 months. The sample size in total was 200 patients in both groups (control and intervention). The study conducted in Albania included 20 residential areas in the Tirana region where family physicians provide services. These 20 physicians and diabetic patients were randomly selected from the Register of Compulsory Medical Insurance Funds (as the institution responsible for concluding work contracts with family practitioners) for the Tirana region. For each of the selected physicians, at least 10 patients who meet the inclusion criteria in the study were selected.
Inclusion criteria:
• Patients with type 2 diabetes who are treated with oral medications. • Have a level of HbA1c >6.5%. • Agree to participate in the study.
Exclusion criteria
• Presence of associated diseases such as dementia and psychiatric disorders. • Disagree to participate in the study.
It is expected that participation in the training education groups may lower the HbA1c value by 15% of the baseline value after 6 months of the start of the training sessions, while this reduction will not occur in the control group.
The 15% value for HbA1c decrease was taken based on the practical guidelines on diabetes therapy. 18, 19 
Introduction
Type 2 diabetes is a metabolic disorder characterized by hyperglycemia resulting from defects in insulin secretion, insulin action or both. About 85% of people suffer from type 2 diabetes, which is affecting younger individuals and is no longer unusual among adolescents. 1 The prevalence of diabetes was estimated to be at 12% in 2015 in Albania, but data on diseasedetermining factors and management are still limited. 2 In the last years, the prevalence of diabetes in Albania has increased, mainly due to population aging and lifestyle changes, and obesity and sedentary lifestyle are globally responsible for 80-85% of the overall risk for developing type 2 diabetes. 3 Patients with diabetes have 2-4 times higher risk to develop cardiovascular disease compared to people without diabetes. 4 Also, diabetes increases the risk of renal insufficiency 5 and visual impairment and is responsible for 5% of world blindness. 6 Common complications of diabetes include neuropathy, while about one-third of patients with diabetes experience sensory loss in the lower limbs, the appearance of the ulcers, significantly increasing the risk of amputation of lower limb. 7, 8 Diagnosis of diabetes is often driven by the presence of characteristic symptoms, such as thirst, polyuria, weight loss, recurrent infections, and in more severe cases, coma. The final diagnosis can be made if the plasma glucose level is higher than 200 mg/dl. 1 In addition to known risk factors for diabetes (age, obesity, dietary factors, such as increased consumption of animal fats and carbonated beverages, sedentary lifestyle, family history of diabetes, history of gestational diabetes, polycystic ovarian syndrome, severe mental illness, hypertension, and hyperlipidemia). 1, 2 It is increasingly acknowledged that some common medications may be related to metabolic side effects and increased risk of diabetes. High doses of thiazide diuretics exacerbate insulin resistance, whereas beta-blockers may impair its secretion. 9 It is proposed that glycated hemoglobin (HbA1c) can be used as a diagnostic test for diabetes because it does not require performing the sober and glucose test after the meal and is affected by fewer measurement errors. HbA1c is already being used to identify people at risk for diabetes. 10 Suggested diagnostic value of HbA1c for diabetes is 6.5% or higher, 6.0-6.4% indicates impaired glucose tolerance, and 5.7-6.4% indicates prediabetes. 11 Intensive multifactorial interventions for the reduction of cardiovascular risk factors and individual management have proven to be effective in reducing cardiovascular mortality from diabetes. 12 Evidence has shown that increasing individual knowledge in diabetes management lowers glucose hemoglobin values as it is associated with
Study protocol 2.2.1. T1-The start time of the study
Patients who accept to take part in the study are screened for the biochemical profile (baseline); arterial blood pressure (mmHg), lipid profile (cholesterol and triglycerides in g/dl), HbA1c in %, and BMI [weight in kilograms-kg and height in metric units-m; BMI is calculated as the ratio of weight to square height]. In addition, patients' demographic data (gender and age) will be considered. The intervention group will be subjected to educational training sessions, while the control group will not take part in this training and will continue the lifestyle that it had before the study. The first training session will be within the first 2 weeks of the start of the study. The second training session will take place 1 month after the first and the last two training sessions will be offered within 1 month from each other (four training sessions in total).
T2-The second study time
After 6 months, all the selected patients from both the study groups will participate in the second check that will consist of evaluating their biochemical profile.
Data collection
To have a randomized trial, patients with diabetes who will be included in the study were randomly selected from the name list of family physicians (first and tenth in the list). Two family physicians for each health center of 10 administrative regions of Tirana were included for the data collection (a total of 20 physicians, 10 will be included in the control group and 10 in the intervention group). None of the physicians in the control group were aware of the education sessions that the patients will have with the intervention group and vice versa. Patients with type 2 diabetes and those with the latest HbA1c >6.1% levels (recorded in the medical file) were selected by each physician. Of these patients, 10 were randomly selected and their HbA1c level was measured again. If any of the selected patients had HbA1c <6.1%, then another patient was selected the same way until we had a number of 10 patients for each family physician in both groups. The laboratory staff who was analyzing the blood sample was not aware of which of the groups the patient belonged.
Data analysis
SPSS version 16 was used to analyze the data. Continuous data were presented by average and standard deviation, while categorical data were presented by relative frequencies in percentage. To compare the groups with respect to the interest outcomes, the t-test, Mann-Whitney U test, or Chi-squared test was used. To determine the factors associated with the reduction of HbA1c at 15%, logistic regression was used. Bivariate correlation was used to evaluate the influence of age on biochemical profile changes. The value of P < 0.05 was considered significant.
Results
The study included 200 subjects who met all criteria for inclusion in the study. The response rate was 100% as none of the subjects invited for the study refused attendance.
Participants' demographic characteristics
The demographic characteristics of participants are presented in Table 1 . About half of the patients were under the age of 55.
No significant differences were found between the study groups in relation to clinical and biochemical data ( Table 2) . For the main variable in the study, the average value of HbA1c was found to be 7.02% in the intervention group and 6.9% in the control group, but with no significant differences (P = 0.150). HbA1c values were high and showed that individuals did not have good glycemic control over the last 3 months. Also, other variables of the study did not show any statistical differences of mean values in the intervention and control groups. Table 3 shows the differences in clinical and biochemical characteristics after the training educational sessions in both groups. When the mean values of HbA1c (at the end of the study) by study groups were compared, it results that in the intervention group the mean value of HbA1c is significantly lower than the mean value in the control group (6.2% vs 6.8%, P = 0.001).
The same situation is presented for the mean values of the BMI by study groups, while there are no statistically significant differences for other variables included in the study.
To better determine the differences in biochemical values before and after the intervention, the mean values by groups were compared (Table 4 ). After 6 months, there was a decrease in the mean values of clinical and biochemical characteristics in both groups. All changes were statistically significant when t-test was analyzed to compare the mean values of independent groups.
To assess in which of the groups the decrease in the values of the clinical and biochemical characteristics was more evident, the mean of the differences in values of the clinical and biochemical characteristics for each group was compared ( Table 5) . Differences in BMI, HbA1c, triglycerides, and cholesterol were visibly more significant in the intervention group than in the control group. However, the difference in systolic and diastolic blood pressure values was almost the same and statistically unchanged for both groups.
Results for the reduction of HbA1c more than 15%
At the end of the study in both groups, 45 patients (22.5%) with diabetes had a 15% reduction in the initial HbA1c value. Distributed by study groups, in the intervention group, this percentage was 43. In the control group, only two (2%) patients had a 15% reduction of the initial value of HbA1c (Table 6 ). Table 7 shows the results of the logistic regression for the effect of education (controlled by gender and age) in lowering HbA1c by 15%. The table shows that education in diabetes management as a variable directly affects HbA1c decrease, and the odds ratio of education in lowering HbA1c by 15% is increased about 37 times. When analyzed by logistic regression in two models, this effect does not seem to be affected by gender (model 1) and the age of the participants in the study (model 2). Thus, the education of patients with diabetes is considered to be an independent determinant factor in glycemic control and diabetes management.
Discussion
In this study, we evaluated the education training in patients with type 2 diabetes in relation to lifestyle improvement through the influence of education in the levels of HbA1c, arterial pressure values, triglyceride and cholesterol levels, and BMI. In total, 200 patients were included, 100 patients respectively in the intervention and control groups. The mean age of patients 54.9 ± 8.7 (age range [36-80] years, Table 1 ). in the study. This is an indication of poor management of diabetes. 15, 20 Also, in most cases, patients were obese or overweight (mean BMI > 25 kg/m 2 ), and this finding was consistent with the study conducted by Weinger and colleagues, indicating the fact that the majority of individuals who were diabetic were obese or overweight. 21 This profile of patients with diabetes is supplemented by other data as the average of cholesterol and triglyceride levels are above the normal value (200 mg/dl and 150 mg/dl). A study found that HbA1c was positively correlated with high triglyceride in patients with type 2 diabetes. In addition, HbA1c can be an indicator of lipid profile and in patients with type 2 diabetes, and it can be one of the predictors of cardiovascular risk factors. 22 The systolic blood pressure values had an average of 130 mmHg, which may be an indication of good arterial blood pressure management by the study population. Increased blood pressure is considered as one of the leading risk factors for death and disability in people with type 2 diabetes. 23 Study shows that after 6 months of training education for lifestyle modification, there are significant changes in the biochemical and clinical profile of the patients involved in the study (Tables 3 and 4 ). In addition, the mean differences in values of the clinical and biochemical characteristics of the participants before and after the intervention show that BMI, HbA1c, triglycerides, and cholesterol were visibly more significant (P = 0.001) in the intervention group than in the control group (Table 5 ). However, the difference in systolic and diastolic blood pressure values was almost the same and statistically unchanged for both groups. This finding of our study is consistent with the conclusions of numerous studies in this area that evaluate the education of patients with diabetes as very important in reducing the values of HbA1c and thus in the management of effective control of diabetes. 24 At the end of the study in both groups, 45 patients (22.5%) with diabetes had a 15% reduction in the initial HbA1c value. Distributed by study groups, in the intervention vs control groups, the percentage was 43 vs 2, respectively ( Table 6 ). Our findings about the effect of training education in lifestyle improvement, including changes in nutrition, are consistent with other studies that have shown a decrease in HbA1c values after the intervention. 20 In addition to glycemic control, the HbA1c can be used for predicting dyslipidemia in patients with type 2 diabetes. 25 The odds ratio of education in lowering HbA1c by 15% is increased about 37 times, OR = 36.9; CI [8, in the intervention group. A pilot study conducted in patients with type 2 diabetes found that the awareness about the disease was low, and it was reflected in the biophysical profile of the study participants (blood pressure values and random blood sugar levels). The results emphasize the impact of education on type 2 diabetes management. 26 
Conclusions
This study further supported the approach of placing the patient in the center of care in diabetes management and filled a gap in terms of the efficiency of patient education in the Albanian context. In addition, patient education on changing lifestyle and perception of the illness involves the patient in controlling diabetes. In the current conditions in Albania as a developing country, the role of educating patients with diabetes in Note: *t-test; P < 0.05 is considered significant. Note: *Odds ratio raw; **Odds ratio controlled for gender; ***Odds ratio controlled for gender and age; ^Reference; † Significant in 0.05. educational sessions provided by nursing staff trained in controlling and preventing diabetes complications is considered to be important. Based on this conclusion, it is believed that the establishment of diabetes education classes near health care centers is an important investment in improving the management of type 2 diabetes.
